ABSTRACT
INTRODUCTION
Oral cancer is the sixth most frequent malignancy all over the globe. 1 It is the common cancer in developing countries, representing the leading cause of death. It accounts for almost 40% of all cancers in the Indian subcontinent, and contributed one-third of the world burden of oral cancer. It is one of the major health concerns as it has a rising trend in younger population.
Carcinoma of oral cavity is the second most frequent malignant tumour for both the gender in Pakistan. It constitutes 20-35% of all cancers seen in various public hospitals in Karachi and slightly less in other regions of Pakistan. 5, 6 Increasing numbers of cases are being consistently reported in younger age groups. Never the less it is a major killer in our population. 7, 8 It is believed that cumulative effects of nutritional deficiency, dietary habits, bad oral hygiene, mal-directed sharp teeth and infection with human papilloma virus (HPV) is implicated for oral carcinogenesis. Exposure to some of these risk factors varies significantly between ethnic groups and geographical location. In Pakistan, the major risk factors for oral cancer are areca nut (betel nut, chalia, supari), betel quid (paan), tobacco chewing, naswar, paan masala (ghutka, mawa) and poor nutrition. Due to religious prohibition, alcohol consumption and sexual promiscuity is not a prevalent habit in Karachi. This is in contrary to recent controversial John's Hopkins study, claiming that cancer is a bad luck happening due to random mutation arising during DNA replication in normal, non-cancerous stem cells in about two third of the cases, not either related to heredity or ecological factors. 9 Link between human papilloma virus (HPV) and squamous cell carcinoma of the head and neck was suggested in the past. Recently the association is more established as HPV-16 & 18 was the most detectable virus in salivary samples, serum and biopsy cell blocks of the patients with PMLs & OSCC. 10 Diagnosis and subsequent therapeutic intervention of PMLs and OSCC is currently based on examination, histopathology and staging. Histological examination remains the gold standard for diagnosis of malignant oral lesions. Biopsy is an invasive technique with surgical implications, technique limitations for professionals and psychological implications for most patients. Recently there is a paradigm switch from histopathology to molecular methods of disease diagnosis and saliva has been used for molecular diagnostics by analysing genomics, proteomics and salivary transcriptomes. Oral fluid meets the demand for non-invasive, easily accessible bio-fluid of human body that nurtures a wide spectrum of biological analytes, informative for clinical diagnostic application.
In Pakistan, saliva has never been explored as a diagnostic medium to detect biomarkers for oral PMLs and oral cancer. We attempted to investigate whether detecting HPV-16 & 18 would be feasible to diagnose PML and OSCC in our population. (a) DNA Extraction: Total DNA was extracted from all the samples using PureLink® Viral RNA/DNA Kits (Invitrogen Life Technologies, Carlsbad USA) for purification of viral nucleic acids according to the manufacturer's protocol. Briefly; the collection tubes having saliva samples were centrifuged at 15,000 rpm. Pellets were re-suspended in 200 µl lysis buffer. Negative control was prepared by adding 100 µl of HPV-Neg control provided with amplification kit to the tube labelled Cneg. Proteinase K 25 μl and 200 µl Buffer AL per 200 µl lysate was added. The solution was mixed immediately by pulse-vertexing for 15 seconds and incubated at 56°C for 10 minutes. The pH of the lysate must be acidic (<7.0) to obtain maximum binding of DNA to QIAamp membrane. Ethanol (96-100%) per 200 µl lysate was added and mixed again by pulsevertexing for 15 seconds and briefly centrifuged to remove drops from inside the lid.620 µl of the lysate was applied to the QIAamp Spin Column (in a 2 ml collection tubes). This centrifuged at 8000 rpm for one minute. The QIAamp spin column was placed in a clean 2 ml collection tube and the tube was discarded containing the filtrate. The above two steps were repeated until the whole lysate was loaded. A maximum of 700 µl can be loaded onto the QIAamp spin column. The column was washed with 500 µl Wash Buffer (W5) with ethanol .Centrifuged again at 8000 rpm for one minute and flow through was discarded. The wash step was repeated with 500 µl of wash buffer once. The spin column was centrifuged at maximum speed for one minute to remove any residual wash buffer. The spin column was placed in a clean 1.7 ml recovery tubes. Eluted with 50 µl sterile RNase-free water supplied with the kit. Incubated at room temperature for one minute. The spin column was again centrifuged at maximum speed for one minute to elute nucleic acids. The spin column was discarded from the recovery tube contained purified viral nucleic acids. 12.5 µl of extracted DNA was used in the HPV genotype analysis using Real-time PCR. (Fig.1) Data was analysed using SPSS version 16. Statistical analysis of the data was computed to see relationship among the groups by applying Pearson Chi-Square test. P-value of 0.05 was used as reference value.
METHODS

RESULT
Out of 105 subjects 70(66.7%) were males and 35(33.3%) were females with male/females ratio of 2:1. The overall minimum age of the recruited subjects was 20 years and maximum was 80 years with a mean of 43.2 years. Over all minimum age in males was 20 years and maximum was 75 years with a mean age of 43.7 years. In females over all minimum age was 21 years and maximum was 80 years with mean of 42 years. (Table-I) In group 'A', majority of the cases were having oral submucosal fibrosis (OSF). It was found in 27(77.1%) cases. Leukoplakia was found in 10(28.6%). Erythroplakia was detected in 06(17.1%) cases. All these were found alone or in combination with other pre-malignant lesions. 02(5.7%) cases were diagnosed clinically as lichen planus alone.
The subjects recruited in group 'B' were staged according to TNM classification of AJCC (2002-3), 02(5.7%) cases were T 1 stage, 12(34.3%) were T 2 , 18(51.4%) were T 3 and 03(8.6%) were T 4 stage at presentation. 20(57.1%) cases were having no clinically palpable nodes (N 0 ), 9(25.7%) were having N 1 , 05(14.3%) were having N 2 and 01(2.9%) was having N 3 nodal status. Distant metastasis 'M' was not found clinically in any of the recruited subjects ( Table-II) .
In group 'A', HPV-16 was detected in 3 (8.6%) cases while HPV-18 was not detected in any. In group 'B', HPV-16 was detected in 07 (20%) cases while HPV-18 was detected in 06 (17.1%) cases. Mixed HPV-16 and HPV-18 were found in 02 (5.7%) cases. In group 'C', HPV-16 was detected in 03(8.6%) while HPV-18 was not detected in any of the subject. (Table-III) .
Statistical analysis was performed to compare the qualitative relationship among the groups by using Pearson Chi-Square test. The relationship of salivary HPV-16 detection was not found significant among the groups (P-0.245) while salivary HPV-18 detection was found significant (P-0.002).
DISCUSSION
Most controversial issues relating to role of HPV in head and neck cancer, particularly OSCC are frequency of HPV, viral load acquisition through oro-genital route or otherwise and its diagnostic methodology. 10 Its prevalence reported in OSCC vary from <5% to 100%.
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Modes of transmission of HPV in head and neck mucosal districts have not been fully resolved. It is proposed that multiple pathways are involved. HPV association was found to be more pronounced with the history of perverted sexual practices. 12 Orogenital contact, peri-natal transmission and sexual transmission specially with oral sex, multiple sex partners and possibly mouth to mouth transmission as in kissing had been implicated. 13 It is believed that oral sex, including fellatio and cunnilingus, is the main mode of transmission of HPV infection to oral cavity. 10 In the west, HPV is one of the most common viruses transmitted by sexual behaviours in both males and females. In many Muslim In Pakistan, HPV screening for both OSCC and cervical cancer is not commonly practiced due to socio-cultural reasons that prohibit asking enquiries related to risk factors for acquiring HPV load like oral sex and multiple partners. Therefore the data relating to acquisition of HPV infection is grossly deficient.
14, 15 The gravity of the situation is further aggravated due to stigmas attached to privacy of sexual practices. Many of the patients are either shy of expressing true situation or even retaliate due to socio-cultural and religious taboos that prohibit investigation of all matters pertaining to sex and sexually transmitted diseases. This is the major barrier for epidemiological surreys related to HPV incidence and prevalence in Pakistan. As the sexual non-promiscuity in our society could well be a myth, so the knot is still tied relating to association of HPV in OSCC. In the present study, we faced the same barrier. Consequently, enquires related to risk factors for acquisition of viral load were not included in data collection performa.
Etiological role of HPV in head and neck carcinogenesis was first proposed by Syrjanen et al in 1983. 16 Subsequently, several studies have supported this proposal on the basis of well proved epitheliotropic nature of HPV, morphological similarities between oral and pharyngeal mucosa with genital epithelium and strongly established role of high risk HPV in cervical cancer. 17, 18 In a study from Quetta, the capital city of Balochistan province of Pakistan reported detection rate of HPV DNA in 24.5% (47/200) in a group of Pakistani subject visiting the dental department having normal oral cavity. They used oral tissue scraping for DNA detection by Real-time PCR method. Out of 47 HPV-positive cases, 4(2%) contained HPV-16 and 11(6%) contain HPV-18 genotypes. 19 This do not co-relate with our findings, as we found HPV-16 in 03/35 controls and HPV-18 DNA was not detected in any of the salivary samples of normal controls.
In a study from Karachi, Pakistan, on the molecular analysis of HPV detection in tissue blocks by Dot Blot and in-situ hybridization and PCR method found 17. 21 Our findings regarding detection of HPV DNA in OSCC cases is quite close to the findings of Allahabad study but the findings in oral PML (OSF) does not co-relate. Another study from Karnataka, India found salivary detection rate of 54.2% for HPV-18 in OSCC cases. They reported multiple mixed HPV infection in 4.18% cases of OSCC in India. 22 These finding are in accord to our study.
In a meta-analysis (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) , the incidence of HPV in head & neck SCC versus OSCC, it was observed that pooled prevalence of HPV in the tissue samples of head and neck SCC was 34.5% while in cases of OSCC, it was 38.1%. 23 These findings are in close proximity to our study.
Significant association was reported in OSCC with HPV-16 and to a lesser extent with HPV-18.In the salivary samples HPV-16was the most detectable virus reported in the literature. 10, 13, 14, [22] [23] [24] Low copy numbers of HPV was found in the oral PML in the previous studies. 25, 26 These findings are in conjunction with our study.
It is difficult to compare various published data on HPV association as there are wide differences in findings. Possible reasons of this disparity is variation in parameters studied such as type of samples (biopsy tissue, scraping, oral rinse or saliva) preparation method (fresh, frozen or fixed), type of molecular assay employed for DNA extraction, sensitivity of the methodology employed, status of the disease, ethnic and geographical differences in genetic, environment, social, cultural and sexual habits of the population studied. 27, 28 Comparing various studies, the results are highly variable and controversial. No clear cut association or relation of HPV infection with oral PML and OSCC has so far emerged. Our findings are consistent with many of the reported studies in literature. We are unable to support definitive causative or mandatory initiator role of HPV in oral carcinogenesis in our etiologically distinct population where use of areca nut and chewable tobacco is very prevalent in the society.
